1. Background {#sec155799}
=============

Hepatitis A is an infectious disease caused by an RNA virus with oral-fecal transmission. The prevalence of infection is generally low during childhood and quickly increases during youth and between young adults. About 1.5 million clinical cases of Hepatitis A occur per year, yet the infection rate is probably higher ([@A34219R1]). The prevalence is strongly tied to socioeconomic development and standards of hygiene. European mediterranean countries have classically been considered as areas of moderate endemicity for hepatitis A virus (HAV), where infection occurs mainly in children and young adults ([@A34219R2]). However, epidemiological surveys carried out in the last few years in southern European countries showed a marked decrease in the prevalence of antibodies against HAV and a change in the epidemiological pattern of HAV infection ([@A34219R2]). The Italian integrated epidemiological system for acute viral hepatitis surveillance (SEIEVA) reports that the incidence of HAV has declined from 10/100000 in 1985 to 3.6/100000 in 2004, and to 1.1/100000 in 2010, with an increase during 1996 - 1997 corresponding to a large outbreak, which occurred in two regions of southern Italy (Apulia and Campania). Epidemiological patterns vary among different regions within Italy, with low endemicity areas in central and northern regions and intermediate endemicity in southern and insular regions ([@A34219R3]). A recent study conducted in Sardinia confirmed a marked downward trend of prevalence for antibodies against hepatitis A virus during the last 20 years ([@A34219R4]).

Due to the decrease in herd immunity, the identification of risk factors and groups at increased risk of infection is essential to implement efficacious preventive measures targeted to decrease the risk of HAV.

Several epidemiological surveys have shown an increased risk of HAV infection in the health personnel in comparison with the general population because of nosocomial exposure ([@A34219R5], [@A34219R6]). Moreover, health personnel can represent a vehicle of transmission to patients with clinical conditions and are thus at a higher risk of severe complications. Nevertheless, there is strong evidence that hand hygiene and adoption of standard and contact precautions can significantly decrease the risk of nosocomial oral-fecal transmission of biological agents; non-compliance to these preventive practices remains a major problem in hospital settings ([@A34219R7]-[@A34219R9]).

Both in developed and developing countries, it is known that health professionals encounter numerous difficulties in adherence to hand hygiene practices ([@A34219R10]). For example, a significant association has been found between workload, infections and poor adherence to hand hygiene practices. A recent study ([@A34219R11]) highlighted that work overload was one of numerous barriers limiting compliance with hygiene procedures. Moreover, another relevant study showed that during understaffed and overcrowded period, the adherence to hand hygiene practices before device contact was 25%, while at the end of this period it rose to 70% ([@A34219R12]).

Among health personnel, nursing students can be exposed to patients with HAV infection during their bachelor degree ([@A34219R13]), due both to the lack of immunity and because of their inexperience in performing preventive measures.

The aim of this study was to assess the serological status of HAV among nursing students, which potentially could be exposed to HAV infection, and compliance of healthcare staff to preventive measures in the wards where students were employed during their internship.

2. Objectives {#sec155800}
=============

The aim of this study was to assess the risk of HAV infection in nursing students during their internship.

3. Patients and Methods {#sec155805}
=======================

3.1. Study Population {#sec155801}
---------------------

The study was conducted from September 2013 to January 2015. Nursing students attending the second year of their bachelor degree at the university of Cagliari, ranging in age from 19 to 45 years, were informed about the study aim and invited to participate. An inclusion criterion was to be involved in an internship in a hospital as a nursing student. All the involved students agreed to participate in the study.

3.2. Serological Assays {#sec155802}
-----------------------

Based on an annual routine workplace health surveillance program (mandatory under the Italian health and safety law decree 81/08), an initial venous blood specimen (3 mL) was obtained on a voluntary basis for specific antibody serum. The samples were tested for anti-HAV IgG, by a commercially available micro particle enzyme immunoassay (MEIA; AxSYM-HAVAB 2.0, ABBOTT). The cutoff values were established according to the manufacturer's instructions. As established by the Italian drug agency statement on the 20 March 2008 (guidelines on the classification and management of observational studies on drugs, official gazette of the Italian republic, ranked series general, N°76 March 31 2008) the study protocol was notified to the competent institutional review board and the ethics committee of the Cagliari university hospital. Due to the observational nature of the study, in absence of any additional invasive procedure beyond the routine mandatory health screening protocol, and in the absence of any involvement of therapeutic medication, no formal approval was required.

3.3. Compliance to Preventive Measures {#sec155803}
--------------------------------------

A panel of expert health advisors conducted a 15-month observation campaign at four intensive care units (ICUs) and in one colorectal surgical unit (SU) in which nursing students performed their internship. Compliance by physicians, nurses, and nurse aid to the world health organization (WHO) hand hygiene (HH) criteria and to the correct use of gloves and standard precautions application, was randomly recorded.

3.4. Statistical Analysis {#sec155804}
-------------------------

Age-specific and gender seroprevalence rates were computed. Chi-square (X^2^) test was applied for the association between categorical variables. Statistical significance was set at P = 0.05. Both 95% confidence interval (CI) and the poisson confidence interval were used when the number of observations was lower than ten. Statistical analysis was performed using the SPSS software (version 19; SPSS Inc., Chicago IL, USA).

4. Results {#sec155806}
==========

A total of 253 nursing students were enrolled in the study. The results showed that none of them was affected or suspected of hepatic disease. The participants included 184 (73%) females and 69 (27%) males. The mean age was 24 years (SD 7.6 minutes 19, max 45 years); 87% (219/253) were aged 19 to 28 years, 10% (26/253) were aged 29 to 38 years and 3% (8/253) were aged \> 38 years. Seroprevalence of anti HAV antibodies was overall 3% ([Table 1](#tbl39695){ref-type="table"}). No significant difference was found regarding gender and age.

###### Age Specific Prevalence of Anti-Hepatitis A Virus in Nursing Students Included in the Study

  Age Range, Y   Total Number of Nursing Students Positive/Tested, %, 95% CI   Female, Positive/Tested, %   Male, Positive/Tested, %
  -------------- ------------------------------------------------------------- ---------------------------- --------------------------
  **19 -- 28**   4/219 (1.83), 0.05 - 3.6                                      3/158 (1.90)                 1/61 (1.64)
  **29 -- 38**   4/26 (15.38), 1.52 - 29.25                                    4/18 (22.22)                 0/8 (0.00)
  **≥ 39**       0                                                             0/8 (0.00)                   0/0 (0.00)
  **Total**      8/253 (3.16), 1.01 - 5.32                                     7/184 (3.80)                 1/69 (1.45)

[Table 2](#tbl39696){ref-type="table"} presents the observations in compliance with hand hygiene procedures and standard precautions during both the intensive care and colorectal surgical units stratified for job tasks. The results revealed that compliance was higher at ICUs if compared to the SU. Nurse aide had higher compliance rates than nurses and physicians at the ICU, yet not in SU. Hand hygiene procedures were correctly applied equal or less than 30% in all the units, except for nurse aide at the ICUs.

###### Compliance to Hand Hygiene Procedures and Standard Precautions Stratified for Job Tasks in Internship Wards^[a](#fn42962){ref-type="table-fn"}^

  Job Tasks                                                                                                              ICU   \% (95% CI)   SU                         \% (95% CI)                   
  ---------------------------------------------------------------------------------------------------------------------- ----- ------------- -------------------------- -------------- -------------- --------------------------
  **HH: before direct contact with the patient**                                                                                                                                                      
  Physicians                                                                                                             82    16            19.51 (10.93 - 28.09)      96             6              6.25 (1.41 - 11.09)
  Nurses                                                                                                                 105   34            32.38 (23.43 - 41.33)      157            27             17.20 (11.29 - 23.10)
  Nurse aide                                                                                                             12    6             50.00 (21.71 - 78.29)      47             13             27.66 (14.87 - 40.45)
  **HH: after direct contact with the patient**                                                                                                                                                       
  Physicians                                                                                                             72    37            51.93 (39.84 - 62.93)      80             34             42.50 (31.67 - 53.33)
  Nurses                                                                                                                 133   101           75.94 (68.68 - 83.20)      146            61             41.78 (33.78 - 49.78)
  Nurse aide                                                                                                             25    24            96 (88.32 - 100.00)        31             12             38.71 (21.56 - 55.86)
  **HH: after removing the gloves**                                                                                                                                                                   
  Physicians                                                                                                             70    41            58.57 (47.03 - 70.11)      24             12             50.00 (30.00 - 70.00)
  Nurses                                                                                                                 212   125           58.96 (52.34 - 65.58)      116            43             37.07 (28.28 - 45.86)
  Nurse aide                                                                                                             28    21            75 (58.96 - 91.04)         46             17             36.96 (23.01 - 50.91)
  **HH: before using an invasive device for patient care**                                                                                                                                            
  Physicians                                                                                                             27    12            44.44 (25.70 - 63.19)      8              0              00.00 (/)
  Nurses                                                                                                                 20    9             45.00 (23.20 - 66.80)      14             1              7.14 (0.00 - 20.63)
  Nurse aide                                                                                                             1     1             100.00 (100.00 - 100.00)   not recorded   not recorded   \-
  **HH: after contact with inanimate objects including medical equipment**                                                                                                                            
  Physicians                                                                                                             39    5             12.82 (2.33-23.31)         33             10             30.30 (14.62-45.98)
  Nurses                                                                                                                 110   29            26.36 (18.13-34.60)        92             22             23.91 (15.20-32.63)
  Nurse aide                                                                                                             7     4             57.14 (20.48-93.80)        17             5              29.41 (7.75-51.07)
  **Use gloves: for assistance patients**                                                                                                                                                             
  Physicians                                                                                                             122   62            50.82 (41.95-59.69)        63             24             38.10 (26.10 - 50.09)
  Nurses                                                                                                                 259   187           72.20 (66.74 - 77.66)      159            116            10.06 (5.39 - 14.74)
  Nurse aide                                                                                                             25    23            92.00 (81.37 - 100.00)     50             50             100.00 (100.00 - 100.00)
  **Discharge gloves: after contact with the patient**                                                                                                                                                
  Physicians                                                                                                             53    42            79.25 (68.33 - 90.16)      35             20             57.14 (40.75 - 73.54)
  Nurses                                                                                                                 171   137           80.12 (74.13 - 86.10)      68             66             97.6 (93.04 - 100.00)
  Nurse aide                                                                                                             17    12            70.59 (48.93 - 92.25)      71             56             78.87 (69.38 - 88.37)
  **Use of the same gloves to assist more than one patient**                                                                                                                                          
  Physicians                                                                                                             36    0             00.00 (/)                  6              4              66.67 (28.95 - 100.00)
  Nurses                                                                                                                 113   2             1.77 (0.00 - 4.20)         24             17             70.83 (52.65 - 89.02)
  Nurse aide                                                                                                             9     0             00.00 (/)                  not recorded   not recorded   /
  **Discharge gloves: after touching environmental surfaces in proximity of the patient, including medical equipment**                                                                                
  Physicians                                                                                                             14    6             42.86 (16.93 - 68.78)      27             11             40.74 (22.21 - 59.27)
  Nurses                                                                                                                 107   46            42.99 (33.61 - 52.37)      29             15             51.72 (33.54 - 69.91)
  Nurse aide                                                                                                             12    8             66.67 (39.99 - 93.34)      7              5              71.43 (37.96 - 100.00)

^a^Values are expressed as numerical frequencies unless otherwise indicated.

5. Discussion {#sec155807}
=============

Our findings showed that the HAV rate of seroprevalence among nursing students ranged between 1% and 15% in the age groups from 19 to 28 years, and from 29 to 38 years, respectively. The seroprevalence rate was relatively low compared with a recent study conducted in the same area in 2008, which showed seroprevalence ratios of 7.3% in the age group from 20 to 29 years, and 24.2% in the age group of 30 to 39 years ([@A34219R4]).

The dramatic decrease in HAV seroprevalence in the previous recent years resulted in a lack of protective herd immunity. Moreover, decreasing rate of HAV infection in children and young adults increases the risk of infection in adults ([@A34219R8], [@A34219R9]) with possible serious and clinically severe complications, that are more common in older age groups ([@A34219R4]).

Nursing students are at high risk for nosocomial transmission of HAV infection because of the lack of herd immunity and the possible exposure to HAV-infected patients during the clerkship. Moreover, our study showed an inadequate compliance by staff to preventive measures assessed in the units in which nurse students performed their internship. This critical factor can contribute to the increase in the risk of transmission of HAV to hyper-susceptible patients (i.e. patient with chronic lung, liver and kidney disease, asplenia, heart disease and weakened immune system, HIV positive patients, and pregnant women) and colleagues.

This study showed a general lack of compliance to fundamental preventive measures for the management of healthcare-associated infections (HAIs). The differences among the involved wards could be due to several aspects. The higher compliance to hand hygiene at ICUs (e.g. before direct contact with the patient; after direct contact with the patient; after removing the gloves; and before using an invasive device for patient care) could be due to the fact that the clinical conditions of patients at intensive care units are generally more critical, and the operators perceive a higher risk associated with poor adherence to hand hygiene (HH).

On the contrary, with regards to standard precautions, the SU adheres better than ICUs (e.g., use of the same gloves to assist more than one patient; and discharge gloves after touching environmental surfaces in proximity of the patient, including medical equipment) probably because in this case the operators are more often in contact with non-intact skin and this condition causes a major perception of risk. In this scenario, nursing students may be at particular risk also because of their inexperience. Nursing students should receive specific training on the risk of infections in hospital settings before starting internship together with a continuous improvement of health personnel at the units selected for the internship. Research has widely shown that the increase of HH adherence is related to the reduction of bacterial resistance and low HAI rates. This is the reason why the center for disease control (CDC) classifies hand hygiene as the most important measure in the control of hospital infections. In fact, a rigorous HH intervention can prevent about 40% of all nosocomial infections ([@A34219R14]). Thus, compliance with standard precautions is a key point to decrease HAIs.

Moreover, this study highlighted an important aspect, which should be considered when training nurses. In effect, clinical placements should provide to the students a real-world environment in which theory translates into practice, thus developing skills and attitudes toward the nursing profession ([@A34219R15]). In this sense, as clinical learning may become the first source of exposure to the risk of infectious diseases with potential consequences on students' psychological wellbeing, all healthcare professionals should serve as good examples for young students regarding compliance with the best clinical practice.

This study had some limitation. The observational method was considered by many authors as the gold standard for assessing hand hygiene compliance. However, the problems with this method can include the Hawthorne effect ([@A34219R16]) (e.g., process in which individuals change or improve their behavior in response to their awareness of being observed), as well as the fact that only a small fraction of hand hygiene opportunities can be observed. To try to prevent or reduce the Hawthorne effect, in our study the operators were observed as many times as possible. In this way, the observed worker had the opportunity to feel comfortable with the presence of the observers, thus reducing the likelihood for bias due to their presence.

The widespread knowledge and compliance to preventive measures can represent one of the main tools for the prevention of nosocomial HAV infections and other nosocomial infections that pose a risk for both patients and workers. Due to the reduction in the circulation of HAV, vaccination against HAV should be considered only for those students who are anti-HAV IgG negative and work in wards in which patients with hepatic and infectious diseases are hospitalized, and patients from high endemicity areas (i.e. health services for immigrants) are admitted. Because of hepatitis A vaccine's high immunogenic properties ([@A34219R17], [@A34219R18]) a single-dose vaccine may be sufficient to protect susceptible individuals exposed to hepatitis A ([@A34219R19]).

Surveillance of HAV infection based solely on referring symptomatic cases, who seek medical care, could underestimate the risk ([@A34219R11]). Besides, when large outbreaks of hepatitis A occur, disease control costs are higher than direct medical costs ([@A34219R20]).

This paper highlights the need for standardized and continuous training for healthcare workers to be delivered by universities and healthcare services in order to ensure that both nursing students and healthcare workers have comprehensive knowledge of the infectious disease to reduce the infection risk.
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